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superheating wfll be a desirable adoption. As the ap
paratus can be applied to old locomotives at about the 
mme expense as to new ones, there is an abundant op
portunity for its introduction on a large number of 
locomotives at a comparatively small cost for the in
creased efficiency. 

THE FLIGHTS OF ZEPPELIN'S AIRSHIP ON 
OCTOBER 9 AND 10, 1906. 

From a Report by PROF. HER GESELL and CAPT_ VON 

KEHLER. 

ALTHOUGH the construction of the Zeppelin airship 

SECOND FLIGHT, OCTOBER 10, 1906. 

A second flight was made on the following day. The 
morning was consumed in refilling the partially col
lapsed balloons. At 1 P. M. the float bearing the air
ship was towed out by the motor boat, as it was not 
thought necessary to hire a tug. The result was that, 
in making a turn, the wind caught the airship on the 
broadside and drove it back toward the house, drag
ging the motor boat after it. To avoid collision with 
the house the float was made fast to a buoy, but at 
this instant one of the wire cables that bound the air
ship to the float gave way. Count Zeppelin instantly 
gave the order to let go everything and by quickly 

to leave the after gondola at the right moment was car
ried off by inadvertence, the horizontality of the ship 
was not perceptibly impaired. On the trip, therefore, 
eleven men were carried, four in the after gondola, and 
seven-including Count Zeppelin, Engineer Diirr, and 
Capt. Von Kehler-Jin the forward gondola. 

The abundant provision of ballast and the faultless 
performance of both motors would have made it possi
ble to prolong the flight to several times its actual 
duration, bqt it was deemed advisable to descend in 
time to house the airship before dark. 

RESULTS OF THE FLIGHTS ON OCTOBER 9 ANn 10, 1906. 

I. Stability.-The great airship, 128 meters (420 
feet) long and 11.7 meters (38 feet) in diameter, is 
with its present equipment of fixed and movable rud
ders perfectly stable, not only in still air, but in high 
and variable winds with perceptible vertical currents. 
The oscillation of the axis observed in a previous 
ascent had completely disappeared. 

II. Elevation.-The elevation was remarkably uni
form, owing probably to the rapid flight through the 
air and the continual renewal of the layer of air which 
surrounds the gas bags, in consequence of which the 
gas experiences little or no change in temperature. 
The absolute elevation could be greatly increased with
out difficulty, as a very large quantity of ballast was 
carried. 

III. Speed.-In the second flight the mean proper 
velocity, relative to the air, with both motors working 
at full power, was 14 or 15 meters (46 to 49 feet) per 
second. This speed exceeds Lebaudy's record by 3 or 4 
meter!; (10 to 13 feet) per second and surpasses the 
speed of any ocean cruiser. 

. 

COMING OUT OF ITS SHED. 

IV. Dirigibility.-The airship can be steered with 
ease and certainty. It made comparatively sharp tunis 
and curves of short radius. For long straight stretches 
greater experience on the part of the steersman will be 
required, but in this respect the second flight was dis
tincUy better than the first. 

This Airship, which is 38 feet in diameter by 420 feet in length and which has a capacity of 367,121) cubic feet, held itself stationary 
against a 3.�"'-mile-an-hour wind on Janu8IY 17 last, by means of two 35-borse-power gasoline motors driving four propellers. 

is well known it will be useful to indicate the differ
ences between NO. 3 and its predecessors. 

No change was made in the aluminium frame, which 
still consists of sixteen cells, each containing a hydro
gen balloon, and is perfectly rigid under all circum
stances. The 85-horse-power Daimler-Cannstatt motors 
rigidly connected with the propellers by steel shafts, 
made about 820 revolutions per minute. The stability 
was improved by attaching to the stern "caudal fins," 
or fixed aeroplanes, whose size and position had been 
deduced from preliminary experiments by Prof. Her-' 
gesell with a model' which was subjected to an air 
current of 12 meters (40 feet) per second. It is an 
important advantage of the rigid frame that these fins 
can be securely attached at any point. 'These fins 
made it possible to reduce the size of the horizontal 
rudder which had formerly served also as an organ of 
stability. This consists now of only two surfaces, one 
over the other, which could be placed close under the 
hull and thus protected from injury in landing. The 
propellers were tested on the Count's air-propeller 
boat. The hubs to which the blades are fastened are 
from the Krupp works, which alone could furnish 
hubs of the requIred strength. 

The total cubic capacity of the airship is 11,430 cubic 
meters (403,500 cubic feet). With five men in the for
ward and four in the after gondola, it can carry 2,500 
kilogrammes (5,500 pounds) of ballast. 

FIRST FLIGHT, OCTOBER 9, 1906. 

The inflation of the balloons with hydrogen occupied 
five hours, and was completed at 2:30 P. M. on Octo
ber 8. At 10: 30 A. M. on the 9th, the load was so 
adjusted as to give each gondola a buoyancy of 60 kilo
grammes (132 pounds). At 11: 30 the floa t bearing the 
airship was towed by a tugboat to the center of the 
lake, and at 1 P. M. the ascent was made without 
difficulty by casting loose the wires that bound the air
ship to the float, starting the forward motor and 
throwing out ballast. Driven by the forward propel
lers alone, the ship laid its course toward Constance. 
From the motor boat which followed, it was seen to 
obey the helm perfectly and hold to its course very 
well, except for occasional deviations due to the inex
perience of the steersman. Half an hour after' start
ing, the airship made a turn of 180 degrees and then 
proceeded down the Swiss and up the Wurtemberg 
shore to Manzell, its starting point. Here the motors 
were stopped and the airship slowly descended until 
both gondolas rested on the water, where, after sway
ing three times from side to side, it came to rest. Sup
ported by the gondolas, it was towed like an ordinary 
barge by the motor boat to a buoy in front of its shed, 
where it was drawn up on the float, which was then 
pushed into its house. 

Over this house, on a platform 35 meters (116 feet) 
above the lake, Prof. Hergesell had fitted up an observ
atory for the determination of the direction and speed 
of the wind by means of a captive balloon and small 
pilot balloons which were observed with a theodilite, 
which also served for viewing the airship in flight. 
As the length of the airship was known, it was fre
quently possible to determine the speed with which 
it was traveling by observing the time which it occu
pied in passing over the cross wires of the theodolite. 
The speeds thus observed during the first day's flight 
were from 8 to 9 meters (26 to 30 feet) per second 
when only one motor was used, and from 12 to 13- me
ters (39 to 43 feet) per second when both motors were 
in action. On this day the wind was very light, its 
velocity being about 2 meters (6% feet) per second, 
and at times it died away altogether. 

throwing out ballast the airship was enabled to rise 
over the house, from which it was distant some 200 
feet on leaving the water. It was driven several hun
dred yards inland, but unde. both motors and their 
propellers was quickly brought back to the lake at a 
speed of 14 meters (46 feet) per second. The circuit 
of the lake was made, nearly as on the preceding day, 
but as the wind was high the descent was made well 
out in the lake with no mishap except a slight injury 
to the stern rudder. The airship was towed inshore 
by a passing steamer and housed in the manner already 
described. 

In this' fligh t a disLnce of 110 kilometers (68.34 
miles) was traversed in 2 hours and 17 minutes. The 
proper motion was computed, both from observations 
with the theodolite on land and observations of places 
and times made on board, to be from 14 to 15 meters 
(46 to 49 feet) per second, or about 50 kilometers 
(32 miles) per hour. At times an actual speed of 22 
meters (72 feet) per second was observed, which 
showed that at those times the airship was moving 
d own a local wind of at least 7 or 8 meters (23 to 26 
feet) per second. Much stronger gusts were encount
ered, for occasionally the ship was brought almost to 
rest by a head wind, the velocity of which must there
fore have been nearly equal to the ship's proper mo
tion. Through these air currents, varying in force and 
direction, the ship maintained its equilibrium. The 
very slight tendency to pitch was easily controlled by 
the horizontal rudder and there was absolutely no lat
eral oscillation. 

In general, the airship floated at a height of 350 me
ters (1,150 feet) above the water. Its greatest eleva-

V. Ascent and Descent.-These flights have proved 
that ascent from and descent to a water surface is 
quite free from danger with airships of this type. 

Lack of means compelled Count Zeppelin to abandon 
his old and approved device of a floating house which 
automatically sets itself parallel to the wind, and to 
erect a fixed house into which the airship is brought 
on a float. This arrangement is provisional and can 
be used only in comparatively calm weather, for the 
airship would be in danger of being wrecked on issu
ing from the house by a violent side wind. A house 
that can be turned in any direction is absolutely neces
sary and it would probably make the operation of hous
ing safe even on land, but only after experience and 
practice had been gained with a floating house. 

VI. Duration of Fight.-The comparatively brief 
duration of these flights was due solely to the time 
consumed in getting the airship out of and into its 
house. The amount of ballast, 2,500 kilogrammes 
(5,500 pounds), and the excellent performance of the 

motors would have made far longer flights possible. 
In conclusion, it should be pointed out that Count 

Zeppelin now stands at the head of all constructors of 
dirigible airships. His airship has surpassed all 
others in length of flight, as well as in speed. Le
baudy's record is 100 kilometers (62.14 miles) in 3 
hours and 23 minutes; Zeppelin's is 110 kilometers 
(68.35 miles) in 2 hours and 17 minutes.-Translated 

for the SCIENTIFIC AMERICAN SUPPLEMENT from the 
Illustrirte Aeronautische Mitteilungen. 

It is beyond doubt that alcohol is formed in the 
fermentation of the dough, although Its greater pro-

READY FOR A FLIGHT. 

The Airship can lift three tons additional to it. own weight, which gives it a radius of 3,000 miles at 31 miles an bour. 

COUNT VON ZEPPELIN'S AIRSHIP-THE LARGEST AND FASTEST THUS FAR 
CONSTRUCTED. 

tion was 450 meters (1,475 feet) above the surface of 
the lake of Constance, or 850 meters (2,790 feet) above 
sea level. The smallest elevation was 1,200 meters 
(650 feet) above the lake. The ballast discharged dur
ing the trip amounted to only 180 kilogrammes (400 
pounds), including the benzine consumed-0.23 kilo
gramme (th pound) per horse-power hour. 

Because of the great carrying capacity, the adjust
ment of the ballast is not a delicate matter, as appears 
from the fact that, although a workman who had faileq 

© 1907 SCIENTIFIC AMERICAN, INC. 

portion is volatilized during the baking process. (For 
this reason the dough fermentation was long consid
ered as non-alcoholic.) Belas has formerly proven the 
existence of alcohol in bread; he found quantities 
varying from 0.2 to 0.4 per cent. The amounts found 
by Pohl are considerably lower, varying from 0.05 to 
0.08 per cent. The raw distillate was redIstilled and 
the alcohol obtained by rectification was characterized 
by its boiling point as well as by its convertibility into 
ethyl ioqide.-Pohl-Zeitschrift fuer angewandte Chemie. 
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